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Method and device for permanently deforming a flexible film material 



The invention relates to a method and a device for permanently deforming a flexible film 
material, and a method of manufacturing a product packed in a flexible film material, especially 
a food product, using the method of the invention. 

Known three-dimensional moulded packages are produced from relatively thick film material 
using the thermal moulding process. Packages produced in this way are relatively stiff and 
inflexible. 

The object of the invention consists in providing a method and a device with which flexible film 
material can be moulded in such a way that the depressions formed are less stiff and have a more 
pleasant feel than is the case with the conventional thermal moulding processes. 

In terms of the process, this object is achieved by a method for permanently deforming a flexible 
film material, in which the film material is moulded, forming a depression as a receptacle, the 
method being characterised by the fact that the film material is kept under controlled tension 
while it is being moulded, so that controlled creases are formed in the film material. 

In the process, it may be provided for the tension to be relaxed or released in a controlled manner 
during the deforming procedure. 

In one variant of the invention, the tension can be controlled by applying a controlled retaining 
force to peripheral regions of the film material. 

In a different variant, the tension can be controlled by moving edge portions of the film material 
towards one another in a controlled manner. In this connection, it can be provided for the edge 
portions to be moved a specific distance towards one another. The edge portions can be moved 
parallel to one another or towards one another in radial directions. 
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The invention conveniently provides for the tension to be controlled in such a manner that, in the 
region of the receptacle depression, a substantially crease-free region and a region provided with 
controlled creases are formed. 

Preferably, it is provided that the film material is brought to a controlled temperature before or 
during the deforming process which makes permanent deformation of the film material possible. 

t 

It can be provided for the temperature to be raised or lowered during the deforming process. 

It is conveniently provided for the film material to be partially or completely printed before the 
deforming process. In this connection, it can be provided that the film material is printed with 
distortion-sensitive contents, such as writing, logos or trade marks in a region which is only 
slightly distorted during the deforming process. In other words., the printing is arranged as far as 
possible such that writing or pictorial contents of the printed image which are particularly 
sensitive to distortion, i.e. those which would suffer considerably from distortion and therefore 
ought to appear as undistorted as possible on the deformed film material, are very largely 
arranged within a region which is only slightly distorted during the deforming process. This 
gives rise to the possibility that the film material is printed with an undistorted printed image; 
This has the advantage that distortions, which otherwise occur during the deforming process, do 
not have to be compensated for in advance, as is the case with the packages of the prior art. 

The invention preferably provides for the film material to be deformed with a positive and/or a 
negative mould. The positive and/or the negative mould is preferably unheated, though it can 
also be provided that the positive and/or the negative mould are heated and brought to a 
predeterminable temperature. In addition, it can be provided for the positive and/or the negative 
mould to be subjected to a partial vacuum. 

In a preferred embodiment of the method, it is provided that the film material is heated and 
deformed during a deformation time between a positive and a negative mould, the tension in the 
film material being relieved in a controlled manner during the deformation time and/or after a 
recovery time after the end of the deformation time. 
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The recovery time can be up to several seconds long. 

In a further development of the invention, it can be provided that the flexible film material is 
delivered to a deforming station in cycles, such that a number of receptacle depressions are 
formed simultaneously with each stroke of the cycle, with margins of the web being kept under 
controlled tension. The flexible film material can in this connection be delivered either in the 
form of a continuous web or in the form of individual blanks. 

The invention further provides a method of manufacturing a product packed in flexible film 
material, especially a food product, using the method of the invention for permanently deforming 
the flexible film material, which is characterised by the fact that a product to be packed, 
especially a food product, is placed in the receptacle depression. In a further development of the 
method, it can be provided that the product is introduced into the receptacle depression in a free- 
flowing state. The receptacle depression can be sealed, especially with a sealing film. In this 
connection, a peripheral sealing rim or seam can be formed, e.g. by bonding or ultrasonic 
welding. ■ 

With regard to the device, the object of the invention is achieved by a device for permanently 
deforming a flexible film material which is particularly suitable for carrying out the method of 
the invention, with a positive and/or a negative mould and a means for holding edge portions of 
the film material in a controlled manner. ' 

It is preferably provided that the positive and/or negative mould can be connected to a vacuum 
source. 

The device is appropriately characterised by a heating means for heating the film material to a 
controlled temperature. 

The invention will now be described by means of a working embodiment, reference being made 
to a drawing in which 
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Fig. 1 shows a schematic view of an arrangement of heating means, film material and a 
negative mould in an initial position; 

Fig. 2 shows the arrangement of Fig. 1, including a negative mould, in a first moulding 
position; 

Fig. 3 shows the arrangement of Fig. 2 in a second moulding position; and 

Figs. 4 to 7 show different film packages which are produced together in accordance with 
the arrangement of the invention according to Figs. 1 to 3. 

Figs. 1 to 3 illustrate the basic principle of the invention. First of all, a flexible foil or film 
material 1 suitable for permanent deforming is prepared. Unlike PVC, PET, PS or PP materials 
with a thickness of about 100 \xm to 500 jim, with which relatively stiff and inflexible packages 
are obtained in the thermal moulding process, the approach of the invention makes it possible to 
deform thinner standard packaging materials with a thickness of about 30 to 60 pm, thicknesses 
of up to 100 \xm or more, though as a rule not more than 150 pm, still being advantageously 
usable. Appropriate materials can be PE, OPP, PLA, PP/A1, G-PET, metallised OPP or varnished 
PP/PE. Even materials with a thickness of less than 30 \sm can be processed successfully, e.g. 
PLA with a material thickness of only 20 |jm. 

A positive (convex) and a negative (concave) mould 14, 16 serve to shape the material. It goes 
without saying that any desired number, arrangement, shape and size of the moulds is possible. 

*. 

As Fig. 1 shows schematically, the film material 1 is clamped at the margins with a holding 
device 4. The holding device 4 has. for example, two straight or contoured clamping elements 6, 
which exert a clamping force on the edge portions of the film material 1 pointing in the direction 
of the arrows 8. The clamping elements 6 can be moved in a controlled manner in an adjustment 
direction 10, in order to apply controlled tension to the film material 1. Alternatively to the 
mobility of the clamping elements 6 in the adjustment direction 10, it might be provided for the 
clamping force 8 of clamping element 6 to be altered in a controlled manner, so that when a 
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predetermined tension is reached or exceeded, the film material begins to slide through the 
clamping elements 6, as a result of which controlled tension can be generated in the film 
material. 

Alternatively, there could be provision for using, within the clamping elements 6, a drive 
effective on the film material in the adjustment direction 10, e.g. via friction rolls, by means of 
which a controlled film movement or film tension can be achieved. 

Sensors (not shown) in the region of the clamping elements 6 detect the tension in the film 
material 1, it being possible to provide an appropriate number of sensors, depending on the 
number of clamping elements, friction rolls or the like, in order to detect a desired spatial 
resolution of the distribution of tension. 

Although only two mutually opposing holding means are shown in the drawing, a plurality of 
holding means can be disposed along the periphery of the film material, e.g. along a polygonal or 
round contour, if the film material is not delivered and processed in web form. 

i 

At a predetermined distance from the film material 1, which can be changed as required, there is 
a heating means 12, the object of which is to bring the temperature of the film material 1 to a 
desired level, which can be changed over time if necessary. It is convenient, before the beginning 
of a deforming process (Figs. 2 and 3), for the film material to be brought to a temperature that 
permits plastic deformation, Le. appropriately in the softening range of the material used. In the 
case of a PP/PE-laminated material, good results can be obtained when working at temperatures 
of between about 220° C and about 300° C. 

As an alternative or in addition to the heating means 12, it can be provided that the film material 
is only or additionally heated upon contact with a mould, it being possible, for example, to make 
the positive mould 14 and/or the negative mould 16 beatable. 
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As indicated by 18 in Fig. 2, a vacuum source (not shown) can be connected to one of the 
moulds, in this case the positive mould 14, in order to ensure that the film material 1 is in 
intimate contact with the positive mould 14 in a first deformation step. 

Unlike the conventional thermal moulding process, the film is not kept under uncontrolled 
tension (i.e. one that changes at random during the deforming process), with the negative mould 
16 being moved against the positive mould 14 (arrows 19), but the tension is controlled during 
and/or after the moulding process carried out with the moulds (deformation time while the 
positive and negative moulds are moving together). In the example depicted, the tension is 
relaxed or released in a controlled manner, as a result of which part of the film material can be 
removed smoothly from the mould, and edge portions with controlled creases are formed. The 
ratio of smoothly formed surface to the surface with defined creases is thus easier to control. In 
Fig. 3, it is indicated that the material is thermally deformed and that the tension of the material 
is reduced in the deformed state, so that additional material can penetrate between the positive 
and negative moulds in order to form creases in the edge portion of the mould shown in Fig. 2 or 
3 below. Thanks to the continued flow of material, a central portion of the material, which is 
located in an upper portion of the moulds in Figs. 2, 3, is stretched (distorted) relatively little and 
largely retains its original shape. 

The temperature of the film material can be maintained at a desired level by means of heated 
moulds, and the time at which the tension of the material is reduced can be selected relative to 
the time at which the moulds move together or close, in order to obtain a desired crease 
characteristic. Alternatively, it is possible to work with cold moulds. 

Figs. 4 to 7 explain by way of example some possible receptacle depressions 20 to 23, which are 
produced according to the method of the invention. The receptacle depressions each have a 
central, crease-free portion 20a to 23a, which has only been deformed or distorted relatively, 
little, because of the controlled relaxation of the tension of the film material during production, 
and a lateral creased portion 20b to 23b, in which the film material 1 has settled into controlled 
creases 25. A particular advantage here is the relatively slight deformation or distortion in the 
central portion 20a to 23a, which makes it possible to print the film material without distortion 
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printed image occurring after the deforming process. In contrast to this, it used to be necessary to 
print in a distorted way in the prior art (thermal moulding process), in order to compensate for 
the distortion that occurred. 

The receptacle depressions are tightly sealed with a sealing film 26, to form a sealed individual 
package, which is sealed along a peripheral sealing rim 28 with the film material of the 
receptacle depressions. A gripping tab 30 facilitates the removal of the sealing film 26 to open 
the package. 

In order to achieve the desired crease depth, number of creases and crease length (ratio of 
smooth to creased surface), numerous process parameters can be varied, e.g. material and 
thickness of the starting film, temperature of the film before the moulds are closed, temperature 
of the positive mould, temperature of the negative mould, strength of the vacuum, time at which 
the tension of the film material is relaxed, way in which the tension is relaxed (moving the edges 
a specific distance and/or at a specific speed or for a specific time, releasing the edges, 
maintaining a specific tension) etc. 1 

In an advantageous manner, a product, especially a food product, e.g. confectionary, ready- 
formed or even as a liquid or free-flowing mass, can be introduced into the receptacle depression 
and given its final shape by the pre-finished film deformation as it cools down, solidifies, 
hardens or the like. 

A receptacle depression can be an individual package e.g. for a chocolate-type product. 
Alternatively, a receptacle depression can be part of a package, e.g. part of a film pouch, and a 
receptacle depression in accordance with the invention can be formed in a side surface of a 
pouch. 
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Claims 

1. A method for permanently deforming a flexible film material (1), in which the film material 
(1) is deformed, forming a receptacle depression (20, 21, 22, 23), characterised in that the 
film material (1) is kept under controlled tension while it is being moulded, so that controlled 
creases are formed in the film material (1). 

2. The method as claimed in Claim 1, characterised in that the tension is relaxed in a controlled 
manner during the deforming procedure. 

3. The method as claimed in either of Claims 1 or 2, characterised in that the tension is 
controlled by applying a controlled retaining force to peripheral regions (la, lb) of the film 
material (1). 

4. The method as claimed in any of Claims 1 to 3, characterised in that the tension is controlled 
by moving peripheral regions (la, lb) of the film material (1) towards one another in a 
controlled manner. 

1 

5. The method as claimed in Claim 4, characterised in that the peripheral regions (la, lb) are 
moved a specific distance towards one another. 

6. The method as claimed in Claim 4 or 5, characterised in that the peripheral regions (la, lb) 
are moved parallel to one another or towards one another in radial directions. 

7. The method as claimed in any of the preceding claims, characterised in that the tension is 
controlled in such a manner that, in the region of the receptacle depression (20, 21, 22, 23), a 
substantially crease-free region (20a, 20b, 20c, 20d) and a region (20b, 21b, 22b, 23b) 
provided with controlled creases are formed. 
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8. The method as claimed in any of the preceding claims, characterised in that the film material 

(1) is brought to a controlled temperature before or during the deforming process, which 

i 

makes permanent deformation of the film material possible (1). 

9. The method as claimed in Claim 8, characterised in that the temperature is raised or lowered 
during the deforming process. 

10. The method as claimed in any of the preceding claims, characterised in that the film material 
(1) is partially or completely printed before the deforming process. 

11. The method as claimed in Claim 10, characterised in that the film material (1) is printed with 



distortion-sensitive contents, such as writing, logos or trade marks in a region which is onl^ 
slightly distorted during the deforming process. 

12. The method as claimed in either of Claims 10 or 1 1, characterised in that the film material 
(1) is printed with an undistorted printed image. 

13. The method as claimed in any of the preceding claims, characterised in that the film material 
(1) is deformed with a positive (14) and/or a negative mould (16). 

14. The method as claimed in Claim 13, characterised in that the positive (14) and/or the 
negative mould (1 6) is unheated. j 

15. The method as claimed in Claim 13, characterised in that the positive (14) and/or the 
negative mould (16) are heated and brought to a predetermined temperature. 

16. The method as claimed in any of Claims 13 to 15, characterised in that the positive (14) 
and/or the negative mould (16) are subjected to a partial vacuum (18). 

17. The method as claimed in any of the preceding claims, characterised in that the film material 
(1) is heated and deformed during a deformation time between a positive (14) and a negative 
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mould (16), the tension in the film material (1) being relieved in a controlled manner during 
the deformation time and/or after a recovery time after the end of the deformation time. 

18. The method as claimed in Claim 17, characterised in that the recovery time can be up to 
several seconds long. 

19. The method as claimed in any of the preceding claims, characterised in that the flexible film 
material (1) is delivered to a deforming station in cycles, such that a number of receptacle 
depressions are formed simultaneously with each stroke of the cycle, with margins of the 
web being kept under controlled tension 

20. The method as claimed in Claim 19, characterised in that the film material is delivered in the 
form of a continuous web or in the form of individual blanks. 

21. A method of manufacturing a product packed in flexible film material (1), especially a food 
product, using the method as claimed in any of the preceding claims, characterised in that a 
product to be packed, especially a food product, is placed in the receptacle depression. 

22. The method as claimed in Claim 21, characterised in that the food product is introduced into 
the receptacle depression in a free-flowing state. 

23. The method as claimed in either of Claims 21 or 22, characterised in that the receptacle 
depression is sealed, especially with a sealing film. 

24. The method as claimed in Claim 23, characterised in that a peripheral sealing rim or seam is f 
formed, especially by bonding or ultrasonic welding. 



25. A device for permanently deforming a flexible film material (1), especially for carrying out 
the method as claimed in any of Claims 1 to 19, with a positive (14) and/or a negative mould 
(16) and a means (4) for holding peripheral regions (la, lb) of the film material (1). 
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26. The device as claimed in Claim 25, characterised in that the positive (14) and/or the negative 
mould (16) can be connected to a vacuum source. 



27. The device as claimed in either of Claims 25 or 26, characterised by a heating means (12) for 
heating the film material (1) to a controlled temperature. 
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